Introduction

22
Cell migration is an essential process from embryonic development to adulthood.
23
Hence, studying cell migration on well-defined nano-bio-environments is required to 24 better understand cellular mechanisms, search for novel therapeutic targets and design 25 optimal implants. Mechanisms of cell migration have been extensively studied in vitro 26 on two-dimensional (2D) surfaces, where it is described as a lamellipodia-based event 27 consisting mainly of 4 steps: extension of the leading edge, adhesion formation, traction 28 generation and subsequent retraction of the trailing edge [1] . So, cell migration on 2D The distribution of cell receptors anchored to the ECM within 3D microenvironments 58 highly differs from that observed on traditional 2D cultures. This is thought to be one of We have previously observed that sandwich-like microenvironments provide dorsal 66 stimulation similar to 3D systems and trigger cell signaling pathways that promote a cell 67 behavior more similar to 3D environments [25] [26] [27] 
Materials and methods
84
Materials
85
Polymer films of ethyl acrylate and methyl acrylate (EA and MA respectively, Sigma-86 Aldrich) were obtained by radical polymerization of a monomer solution using benzoin 87 (98% pure, Scharlau) as photoinitiator at 0,35 wt% and 1 wt% respectively. The 88 polymerization was carried out up to limiting conversion. Spin-coating was then used to 89 produce thin films of these polymers on glass coverslips (Brewer Science, Rolla, MO).
90
Polymer solutions were made in toluene with 2.5% PEA or 6% PMA and spin-coating sandwich condition, the bottom substrate as 2D culture was used as its specific control.
167
Statistically significant differences are indicated with * P<0.05 and *** P<0.001.
169
Results and discussion
170
Phenomenology of cell migration within sandwich environments 171 We have studied L929 fibroblasts migration within sandwich cultures using a modified first assessed whether this elongated morphology was due to the high cell density used 201 during the wound healing-like assay rather than to the specific sandwich condition.
202
Hence, isolated cells were cultured at low density and migration was monitored. suggests an important role of cell-cell contact and Rac1 signaling [38] . To corroborate 209 this, high cell density areas of the wound healing were imaged and it was seen that only 210 cells in the perifery of the population projected the long pseudopodia whilst cells inside 211 the population conserved a polygonal shape (data not shown).
213
When the morphology of migrating cells within the sandwich culture was studied more 214 in depth (figure 2) we saw that the circularity of isolated cells was similar to the 215 circularity of cells during the wound healing assay ( figure 2B) 
288
Similar elongated fibroblast morphology has been previously described for other 3D respectively; figure 6D ), cell migration on the different materials was followed using Role of dorsal stimuli in cell migration 416 We next examined the role of dorsal stimuli in cell migration. 
